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*/U 3>-gMt*/y 3» , Ta 2 0 5 , SrTiOg, TiOg, (Ba,Sr) TiOg, A^Og, ZrO 
2 , Hf0 2 , Y 2 0 3 , Ce0 2 , CeZr0 2> YSZ (tfb^7 b 'J ^^^M^V 
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m^mm^mm±izm 3 &tfS4 mmfoz—fcwizmm-tzjimii. 

(d) ffriBH 3 & tfH 4 5: ^igfl: "T -5 X@ £ , 

(f) t&fH^3^t?^4#«#:Jt©0uSB^M-ti:Sl#*^M±{C, 3&S§m#Jt 

(g) mmm 2 #m#js ^ m mmmnwm ®^-_>mot, asmmm-tz 

0] »^^2{Ci3«(7)^##:^»|§'ffifa'[t^?:^f -5^^ 

(bmmm 1 mmfomnmmizwaitB&i-tzjimt.. ttMwa±izm 2,mm* 

_h, S.Z>*ttffS^2$fe^^©ffl!lM±{C, ^3&t>^4^«^l:-#:^Clia-r 

(e) 3 4 £ ^Stt tSXgt, 
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[Mm t&fawx©^^^, mtmnmi^m^mmjimmiz, 
m i o izmm<Dm%z*&* 

- h J; & © A # - > IC *m&&* Z> XS £ , V Kb 

izmmt sunt. mmmsjk^4m^^m.^-t^jimt.. 
mt&zmmftmzmmzmm-tzjint. 

j$ii-£X@£, 
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[0 0 0 2] 

®tmnfc*fflwtf- hie® ^r=.mnmmm v^y *gH&«*#*» shsib 

fll3R-?-tt, iiS©M0S-FET (Metal Oxide Semiconductor - Field Effect Transi 

stor) (mmfam-mim-^mfo-mmijmmb^yv**) ommmv&s 

mitm & %LMmmzm%&X-f~mi£*:m btv\§ MFS-FET (Metal-Ferroelectr ic 
-Semi conductor) (#«#Ji - ~ -'miSt»*ffl h7>^^) 
ZKOMFS-FETM^^Uli, 3tmtt<Z>4Mitf h 9 > 9 CDBWBffi £ 
IHfcSi*, v-x, FUjym<D*v*;v<D&ffLmtZF\sJ>mffi i M<D*fr<D 

FET (TO^Sh7>i?X^) (7) ON, 0FF£*t^f3£:#), {£«/±{C <fc SM^ffi 
[0 0 0 3] 

iiSft&ffl^- htcfB«"tS*#«f*S3ISI*^^^y h^>^X#MFS- 
FET^&;*:£ 2o<Z>«jgJC#itf £*l<&. ^(D — Ott, MFIS (Metal-Fer 

roelectr ic-Insulator-Semiconductor) (^tt-ftjg - ^Slft^Jf - WMfoM ~ i5 t 

mm msmzka&mmfom (f) 

(s) ®isfic9&»jg en £^&A,£^<z>-e&£ 0 saiii*#^-e-©^ffitcj:y^ 

[0 0 0 4] 

%j 5 — Oli, MFMIS (Metal-Ferroelectr ic-Metal-Insulator-Semiconductor) 

-*mm mm**- hmmiz&^ 
mmnftb^yvxtx*. wisw&omnmfcm cf) ^ikm en <z>raic#« 

«#©MFMis«jttcw-r*t»©-ea5s. 

[0 0 0 5] 
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> (jKUS/Un:/, Poly-si) % &M££>1£&i/V ^ Z&mnfa. 
[0 0 0 6] 

t»<Z)MFMISM3£M#*^im. Ell 2 (a) iC^f^otC ¥#tt««(S) 

^ 5|fti/'J3>I (Si0 2 ) *^-N«5»*Ji(I)^LT«f®S*i, -£tf)_tlC;K <J 
S/U3> (Poly-Si) *«!Bl#**ji(M)i:LTfllJBS*i, Jgic^£>_t}c§&^§«#: 
*MBffcPoly-Sifc©ffi2lfi«i:S:|»^fe«>JC/<UrJifcL/TIr/Ir0 2 (-Y U 

mt^vvvj*) &mmzn, ^a)±iz^mmi^mm(F). m%.&* pzt (pbzr x T 

i^Og) , tffc/BStU *<D±iZtf- hmmt UTIr/Ir0 2 ^H2#«^M(M)^ 
LT^Jf3*lT^-5>„ 012 (a) fct, rCilfjg^'J V^77^f ^X-yf > 
y^ot, ^- hfiPilLT^Lfe^Sr^LTV^S. (##£iR : T. Nak 
amura et al. Dig. Tech. Pap. of 1995 IEEE Int. Solid State Circuits Conf 
. P. 68(1995)) 

012 (b) ii@12 (a) ©NFMISfcjg&^ffiimJ&^LfcfctfDT?, faMM 

fo*Wi/*(D®m (C F ) b^tt*^/^*©^* (Cj) ifi&mz& 

KstiT^s. mi 2 (b) ic^r, .hasmfliAii^ftssBiaicmjE&BJ 
-tti-mm t5*t mm & msn -r -2> r i: T* & -5 o 

( v [0 0 0 7] 

»»«#*^^S/*K:^ffiSti*«£Ett, SftR***^^ (C F ) 
ii^- h«5»#dp^^2/*©M (Cj) iK0*y^U>yjt (Cj/ (Cj + Cp 

) ) 

[0 0 0 8] 

(Cj) «it#^tA^>^>^0§t (c F ) &ctt$cLT*£<& 

•5 J: 3 fC igff-T £ 3 £: #fi£T? & -5 o 
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[0 0 0 9] 

c F ) (ci:b«?LT^^<^^<te)(cigff-r§fe*{c, hmmmzm< -t&z. 
»tfffi & <fc r>* u - 9 mma&fr mftwzb z . . * & & jp < -r s 1 & 

[0 0 10] 



mi 2 (c) izBt- %r=.mi2 (c) fciigp^yjcfc^MSfciai 2 (d) 

M#Ji&^SMFMIS*3t&^LTV^ 0 _ Z<D'&m%miZ ioT, Cj-fe&MlC 
[0011] 

ttfc^^s^tf&JBStiTv^©-?, 012 (d) ica*-f«fce>ic, mfmis 

»&*/J^XTf«fe^^LT*»MISaJt±MFMISS|Sfc©lgjKjt^«W^^ < & *J, Hf 

£ v> IrK & *t 5 i i: £: U , 1© v & -5 £ t. # ffi$fc& v % |M j& & 

[0 0 12] 

^ > s; * * mmmm^wm^ mnm* & n^-t s 3 a & s i& t. -t z> * © r* & 3 

o 

[0013] 
[*«*#&■*-*&«>©#«] 
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[0 0 14] 

i mmforn. m 1 mmtkm n ¥mfcm&T*mm znzm smm<D urn 
n ic mm mm. £&z><dv, mi smm <d mwrnm & mta ^tsit^t^t 

[0 0 15] 

Zl *l tC «fc o TMFM^it MIS#it© dp 5/ U 3 > £®±<Z> W^ffi^ 

#«rtB-e&£. £^xwLmzits<T*=Eviz)iwmzm*2-&z>z\£te<, mfm 

fli^tf) dp -v A V 9 <D&mmSL C F t MIS«3t(D dp -V A >> # i: MIM^it© dp -V /\° 2/ # 
©^M^JICj^^y^U^^Jt (Cj/ (Cj + Cp) ) S:^<t5ii:^ 

T*t6. mm&s iz&mmib * * /* v % ic^asmjE & fla x si^aw, 

[0 0 16] 

^fife^tlT^^MISdp^^^^©^®a^MFMSdp^/\°^^©|IM«{Cg«^ 

-So 

[0 0 17] 
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[0 0 18] 

» 2 k £ u t *f r«j -r £ fi i ©mm iz m a tc «t 0 t ^® 

[0 0 19] 

lot, MFMflt^£MIS#g^©3f^/\ 0 2/#®a&£/U 3>±ffi_t©#;£®«t#H 

©-^^m^acjOD^y^u >^jt (Cj/ (Cj+Cp) ) £$£>ic*£<ir-5 

[0 0 2 0] 

'jR^JCfeV^T, ffMStbt, SOI (Silicon On Insulator) S«&ftJ§l/ 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 
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MlS^it (D * -Y A 1/ # £ mm&(D * "V A° # C j © * v ^ U > ^ 

it (Cj/ (Cj + Cp) ) <^C ;*:£<-<*-£:: h#T*#T, ^^{C^«^^r 
■v A # ic #I2ftJ± £ in*. 3 r ,b # ffijfe £ „ 

[0 0 2 4] 
[0 0 2 5] 
[0 0 2 6] 

ftmmm+iz&^T. mimm<£m%.zfm2mM&mmtf. sio 2 (M^>u=r 

» , SiN , SiON (igftS/U3>) , SiOg-SiN (0Nj& : Ifrfb 

i/'Jn>-Ijt^'J3» „ Si0 2 -SiN-Si0 2 (0N0& : IftffcS/ U 3>— g-ffc*/ U 
3>-iftJ/'j3» , Ta 2°5^ SrTi0 3 , Ti0 2 , (Ba,Sr) TiOg, AlgOg, Zr0 2 , H 
f0 2 , Y 2 0 3 , Ce0 2 , CeZr0 2 , YSZ (M;>f y h U ? U&$LttMfcV ton — 

[0 0 2 7] 

HHSfBIBilt^JCJSV^T, SBSSSflOStf, SrBi 2 Ta 2 0 g , PbTiOg, PbZrJi^O^ Pb 
y La l_Y Zr x Ti l-X°3 % Bi 4 Ti 3 0 12> SrNbO ? , Pb 5 Ge 3 0 n> &t>\ Si^Ta^^O^ S> 

[0 0 2 8] 
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[0 0 2 9] 

£ m 3 tflg 4 £ tl£ MIM^pit© 3f ^ /I # ^ 1 ^« 

n i mmtkm t ^m^m^vmm £ ti zmswmn * * * is*n mmm 

[0 0 3 0] 

d <D J: e> tc, mi ^tt#JStf)$[M JCfg 2 mBftmm £ II 3 & tfH 4 *ttftfc J: 
y^JfcSftSMFMflBg&Stt&ifcJCj: »J, A>y77l©^^tAi/^ Cj©^ 

■V A */ # <Z>MM C F h MISdp -V ^ 2/ * £ MIM^p ^ ^° S/ # ©^ft^iC j© # 
y^U^Jt (Cj/ (Cj + Cp) ) ^^t<t5r t^T't, tt*tt(C&mtt 

[0 0 3 1 ] 
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mm * {Cf&ffc L/ T *r A* x #tt % £it £ 1±£ z: £ # v>m&# fe5o 
[0 0 3 3] 

[0 0 3 4] 

JSTS^SsJCS^T, (a)^#«:a£«±tC«l9fii»#:S, « 1 
*M£*K:v-:x1KtfJfctf >** *x©i:, (b)*i«H*fMr '« 

lii:, (e)«3&tf»4#«#±K:j|ft*Jf Sr^^-sxS^:, &ttt&fi/\- K 
7X^5;^ *fi|*jl£ ^^StSXSi:, (f ) m 3 & » 4 #«fls±CDJ»»Jf± 4: 

fgi#«#j»±ic, »mtt«££2#ttft*&jB*£ft*r*x@£, {*m 

[0 0 3 5] 
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rM<D±*vrts/*c ^mmmm * mfm^ * * y * j:»j^<tsz: 

*/*<D&f£&m&&C l <Djjy'7V (Cj/ (Cj + C F ) ) <~f Z> Z. 

[0 0 3 6] 

tilt L D D (Lightly Doped Drain);fg;££^-r<£> Z. £.tfX£Z> 0 
[0 0 3 7] 

m&tzjjmz&^z, w^mfomm-tizmimBikM. mimmfom. 
a - ttezmmmzmMzmmirzjimt.. a- fvx*£&&mik 
Mmimmftm*ffife<D^*->izisM&f&-tz>j:n£.. miitcv-^ 

*fcfc*«MMjt_t, mzmmi^mm±. jkx$'m2.mnfcmwkv>mm.±\z, msx. 
xtn 4 mntb z-fcrnzmm-tzjimt. (e)i3s^4 * -r s 
unt. {fm3Mm4mmib±izmMM*Mf&-*2>j:m£. (g)A-Kvx? 

2 #S#JS S:^Jc«j»-r i:, (Dig 2 #«^J»S:t>'^«#: 
[0 0 3 8] 

^m^mm^x^mm^mm^x. mimmftmnwmtmimBfommt. 
ms&tfmimmfttfrbfcmztizmm&zm-tzx^Zo r<D 
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mMxmtJimwizis^T. m 1 mmfam<Dmmc>wai$mwm*mMzi±x 

mm A C F t MISdf -V A° */ * H MIM^p A i/ # <D&&&mm& Cj®*^^'^^ 
(Cj/ (Cj + C F ) ) S^t<t53i:^t, Wl^C^g§*#3f^A>>#{C 

[0 0 3 9] 

«^i i izmmommwei*. m&mi oizmm^mm^mz^^x. n 

U rMfcAUff^SX^tf^Tft*)^ X5g(i)fC;}3^T, A* U Tjf^A#-^>y 
[0 0 4 0] 

[0 0 4 1] 

w^-tzumzK^x. (a) ¥mfamffi±izmmm hu^mmzm 
m-t&jimt. ^ ->f- v&&tfmmm*mfe<nA*-y\zi£mM&~?z>x.mL 

u ^3 3ta t »4#*ft©fl!iatci!aia«:^'tsxsi:, (e)¥m<bmfo±izm 
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[0 0 4 2] 

& ma £ l x mmm *mMz~&. 3 4 ^ 8§ 2 ttft&itg 

*©#«»«»jic I <o*'y^y >^it (Cj/ (Cj + Cp) ) &^^<t§rt 

[0 0 4 3] 
[$§BJ!<Z)^ig<Z>J£ffl&] 

[0 0 4 4] 

as©WT®H*T?&* 0 Sllcj^J^tc, d©mfi©^S8T?tt, i/'J3>f«fl!(S 

) s« 1 -v > * »mm 2 ±(c, -ant 2/ u 3 1 mmm en 3 / # y 2/ y 
=r>(Diii#«^ji(M)4 (iro 2 ©Ay TJS£#y 2/y :3>±ic-£,*,-e:fc&vo 

/SBT (SrBi 2 Ta 2 0 g ) £>3£St«#J* (F) 5 / £&tf)|fS 2 ^Hflsjf (M) 6 &JlR?£fC 
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#js 4<Dmiz iz*n?n^mit 2 mm^mm 1 1 l t v^ s 0 

£ # ti V - X S J: t>* K b > SP 1 <Z) iii^M^ ft fc £ ft 5 

o 

[0 0 4 5] 

Z.(Dmf&T*lt. ^3^t>^4^«#(M)9, 10©IIi:^2iiMI(I)l 

1 i:mi#«#:M(M)4©{iM-e^$tiSMiM^©®«i:, ¥##S«i £31 

l$6^Ji3 £fjll#*ftM 4T^^$tl^MIS^©®«il(Z)-^ft®a : &> H 
[0 0 4 6] 

lT-&fc>*K ro^tCfctUi, ^3^t>*^4^«^(M) 9, 10©{«£:fg2 

mmi^mmd) 1 1 ^m^«#:js(M)4©«T'^$tL-5MiM«ig(D^r-vAsy 

*mfamm(S) 1 h^l,^#:J»(I)3 h3gl^*#Ji(M)4T*^c2*l£M 

*c j -So ^ 1 4 i: ^sutflsji 5 tm 2 6 £ -e7£f&£ 

[0 0 4 7] 

^l#«#:j»4, %}2mBftMmi lilf 3^tM^4# 
«#:9, 1 0T'^$tlSMIM^it«=»r-vAS/^^, ^l#«#:jf4, mimM 
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[0 0 4 8] 

^/Vy^o^iSiMiCjCA'y^y (Cj/ (Cj + Cp) ) 

m t*I _h T iC ^ £ tl T V ^ £ M I S * -V /\° i/ # <D MFMgP 3f ^ A # © M« 



[0 0 4 9] 

®2 (a) 73rME!2 (i) $:#ilT, 0 nc^1"|| 1 <Z)|ISg<7)^© 
^##:^|gttfH'|g^©^^^$:^0^'r^ o 02 (a) #M (i) IZmm* 

[0 0 5 0] 

#M«l±i:tl±«tifbl?:«tLfec fit, If©'JV^77^ 

mm^z-yz ozBf&ht (E12 (a) ) „ 

[0 0 5 1] 

#CJC. U>& K-^SnfejKU S/U 3> (Poly-Si) Jf2 1 (tt*i3Mf 
v 4 #«#£:&£) &«ffiCVDSsTf, 3M*$M£« 1 _tJc, ^-^-hlltlA^ 
->2 0±*Ti«bfc (H2 (b) ) . 
[0 0 5 2] 

#ac. ft^$$WF0 (CMP (Chemical and Mechanical Polishing)) spffiffcjgT? 
K-^L/feaKU i/Un>|2 1 Sr^ififCbT, -y- 2 0 

©iSMC»3#*#9fttf*4#*#l OfcJgJ*?"* (0 2 (c) ) . 
[0 0 5 3] 
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mmmvj&f&'t&fctoiz* vy&mmmK K-^snfejKu ^vaym&msm 

*feiflD^«S«JKU S/U n 3 ifctf Si 4 («@) 9 

[0 0 5 4] 

&tC, hflfcftjRJg2 0 SrHF^a^^T'^-TS (EI 2 (e).) . 

[0 0 5 5] 

¥^#gSi±fcSS3 2fctfai4aMS#;9, 1 0 ©±i:#fStc, 
Un> (Si0 2 ) (DmnM2 2ZmmitT*10nmmMmLfc: (02 (f) ) „ 
W2 2fr6, ^lii#l3 1 _t) i:l2»illl 3 

&tf»4#m#9, lO0ft±) *W3^ 0 . 
[0 0 5 6] 

#ClC, U K-^Ufc3KU S/V 3> (Poly-Si) 2 3 &^J±CVD&T' ->f 
0_h©»* 2 2±{C%)ita-r-5>o 5KU^'Jn>2 3«, ^ft<J:t)i3 

*g^ir *e!sus2 2±K\zmm-tz>&m*te^ a ^©sKus/yn 

>2 3«5»li*M4ilftS. #CtC, 3ft»«#©ffi«SI»lh'r*»ft>f y 2? 9 
A (Ir0 2 ) <Z)Ay TM2 4 Sr^/N'y 3r-ffiT*200nBjp*i^-rSc #CJC, SBT(Sr 
Bi 2 Ta 2 0 g )©3»M#M2 5 ^»IB«^»» £;ftfcWf&£«^?£&MiLT 

Ttf>£:£ (Pt) 12 6 ^-«6T?200nmJ?JifltLfe (02 (g) ) „ 

[0 0 5 7] 

#UC itm©y V^7 7^Mi: K 7 x >y f > ^ Sf T*f 2 iifrl 6 £fc 
(Pt) 126L 3£«IS#Ji5 S BTjf2 5 /t'J7 (Ir0 2 ) A 

2 4£, il#OT4i:^iKyi/'Jn> (Poly-Si) Jg2 3 GfcHUf 2 2 ± 
tCi£3tUT^ fcHBtfexy^^UT, 4*- has©MFMIS#3t&7gj£ 

t5 (02 (h) ) . 
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[0 0 5 8] 

#uc mmmmm2 7 tLx 2m^ttyv (sio 2 ) z-j'^x^cmz&vm 
mfc&^tcmz. m2mmfa (po men. v-x$m r t±£ fu-t >m^s± 

<z>|g3&i>*m4#«#9> l o testes h*-;i/&lfi!ttT, r;i/^-^ 

AM (Al) 2 8 fc^UTflnXUT^l,*: (BI2 ( i ) ) . 
[0 0 5 9] 

fcfc, 02 (g) OIltl2^1#l (Pt) 2 6Wbm MFM«3itf) 

Tt)J:<, ®2 (j) (DJ:e>lC^L*£< LT^XLTfe&V^ 
[0 0 6 0] 

=3 y \zmWi Itf^-f £ i±£ r £ & & V^Jj&#& £ □ 

[0 0 6 1 ] 

^©^^jS(Cj:tl«> ¥##««1 h^l^M3 £1gl#1itisjg4^& 
5 i:m2^[«#:«6^e 3 ^-5MFM#^i:ifiS|llCT' : fo> r (D £ ? &Wm* H Z> Z 

^t<nrt^t^5 0 tot, ^©^wcfctui, mmiztt^x. 

^MIM^^A°^^®^^#«^4C I ©^>y-7 p iJ >^*Jt (Cj/ (Cj + Cp) ) *± 
[0 0 6 2] 

*mfamm t. m i ite^s t. m i ^^i^c MIS i:u mi 

M^^2im^#:»mi:m3^t>*m4#«fls^e>^S^*$:C MIN i: U 4*- h« 
(02 (i) (D^2i!ie^#:^KiC^^tXfeSgill 1 3) £L, >!f - h m (MB b 
T^^#EI2 (i) (D^2iffi^#:^m©mf) £W, m 2 (i) ®^l#t^ 
M<Z>J£®^bSS3;&t>lg4#«#(D±ffi£<Z)gEjifil 14^h, ^2,^^il© 



2002-3010661 
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mm mm t \tm 1 mn^m t m 3 x itm 4 mmfr-ew: n wseii) 

(C MIM +C MIS ) /C MIS = (2xhxd/Lxt) +1 

rrt'-#Jtlt, y-h^ (L) 5:0. Um. Ml (W) feO. Id 
nu &2mMfomm<Dmm (t) £3nm, (d) £ 

Hgnii4 (h) n (c MIN +c MIS ) /c ms <z>m&*mi 3ic^i-„ 

[0 0 6 3] 

ttc ?- (L) feO/Um, ^f'-hipg (W) £0. 1 # nu El 2 (i 

Wk<z>mmt t (c MIN +c MIS ) /c ms v>M&$:m 1 4 iz^k-t 0 
mi 4frt>m2mmfomm<Dmm co v- h^<fcu^<^4x«, c MIS 

[0 0 6 4] 

#cic mazmmLx, m2<Dmm<D&M(D¥mfc*wftmmm*zMw-?z> 
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|giftil3 OttLDD (lightly doped drain) mm. $:^T^ £ J: O IC, 
^->^A©|^(D^>f K^^-i^-©iltg$:*1-^o 0 3(C^tfg2<Z)|iy6(Z)7£IS 

<Dfta<z)^«i2i 1 (c^-rn 1 (Dmm&mmtmffiv 0 1 ^^i-^sp 
m # l t mm & mm-t z> . 

[0 0 6 5] 

04 (a) 75M04 (h) &#ilt, HI 3 &C^t~H 2 CDHJgCD^^tC 
j:^,^##;^^#§^|a'Ii^©Sgit^^$:^0^-r^o 04 (a) ~ (h) &§^# 
i£ 0 X S 5: ^ -T #T ® HI T* & £ = 
[0 0 6 6 ] 

) mwti±iz?- bmrnm* o (igiMfls«3 £n&ggMfc*£ 

-ei0nm^^$-arfe o f UT, U > 5: F-^lfc^U 2/ U 3> (Poly-Si) 
jECVD&T'itai, (til l^ltflcJS 4 £&5) , «CtC^7<y*-»Tf 

ffc&isifc'r*iro 2 ©Aurj»4 i zmm-r&o m^m^yv =i>js4 2 (sin) 

(A-KT^i'It^S) £it^£-fr£o fit, ^ -V > *;HB« 

SiN/Ir0 2 /Poly-Si$:*IIX-r-5 (04 (a) ) . 
[0 0 6 7] 

^^■>SAU *fc»ffiTf^««SS5efl:S*fe. tfjBECVD&TffiftffclR&zi 
Si:, ^- N»©W«K©**2|ft»*»K3 Ofc**||ftJK^«S (0 3 (b 

) ) o 

[0 0 6 8] 

fcic, y>feK-^bfe3Kys/y3> (Poiy-si) Jg4 3 (&x% f§3&t>*ii 

(04 (c) ) „ 



2 1 
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[0 0 6 9] 

&jc, ftnmnmm (cm ¥tftst* k - ^ i t/jf ^> u n >i 4 3 s^a 

ftlt, Mi/'J3>l4 2 5:Si$tt (04 (d) ) o 
[0 0 7 0] 

3<Dwm±<nm2mmftmig3 o tmm-t^r.mitzyvnycomitm4 a zmm 
u£ 0 ros^ BftJ/'Ja^ (siN) 14 2 jtiiBft-fb^s^jaiv^. #;ic, ssfts/y 

=r> (SiN) l4 2M^;i/T'iSlfc (04 (e) ) . gftSftTV^&V* 
JKU S/U3>«4 3^e>^3tl«« 3 25:tff|4#«fl:9, 10tf)_L3|5te, mt 

[0 0 7 1 ] 

7*tC, S BT^f|«^M4 5 ZXlfyzi- h&tC<koT300nm^j&Lfco £ 

tlfc&SSSttJi 4 5tt^'J7l4 l±{C*iabTl|3^t5m 
4^S#:9, 1 0 J:»J*,^KWlc^*ii*©±^lc&SJ:^tC"t-S. #CtC, H 
2#«#:Ji£&££:& (Pt) 14 6 £*A 0 y #-&-e200nmJ¥J|£5Kb£: (04 ( 

f) ) o 

[0 0 7 2] 

#CJC, jif0'JV^77^Si^K7^fl7f>^it'fi^ (Pt) I46t 

sBT9iii«:f4 5 zmmz.x.y?-ytfLT. y- hm<D±j3*m&t 

ilf:I5i:I2#f<$I6S:Mt5 (04 (g) ) „ 
[0 0 7 3] 

#;{C, 010*8*1)14 7 £ LT 2M-fb*/y n:y £^>CvCVDlc J: UJIMfcLfc* 
JC, H2#«#: (Pt) Mi:, y-xf«7±i: KH >ilc8±©^3f f#9 
£H§4#m#l 0{C^-T^=l>^^ h*-;t/£iWt, 7;H-7A114 8 £ 

^UTinxL/T^-rs (04 (h) ) „ 

[0 0 7 4] 



mUffi 2002-3010661 





* 
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2IS1MII3 0 Sr-^-f LT, V-Xllt 7 £ K U-f 8 ic 

-Ytf^&A&'TtUi, LDD (lightly doped drain) tI5:MT^§. 
[0 0 7 5] 

5^'J^'J3> (Poly-Si) 4*— }>{&![M<£>^®<Z>fflM; (Hemispherical Silicon 
Grain : HSG, »3g&f?fcVV 7tl©^®«tCit^T^2^f lCif*tI*r 

So 3©$1^1M5 ocdjKU ^ 'J n >©f ft: Sift >> U n > 2 

[0 0 7 6] 

#ac He (a) nmme (j) «a 5 c^t^ 3 
^mmm^(Dm^m^mm-t^ 0 me (a) (j) ic^irigj»^©x 

[0 0 7 7] 

) &fflIU Jiicft 1 i&Blittji 3 fcfcs^*- h*fi»l8l6 O^bTHfc 

flftttDE (Si0 2 ) &10nm^SS*fc o #CK, ft 1 5 0 £%t2>7*)iy T 

(a-Si) &«BECVDT?iifllS-&fetfelC, MffiCVDj£T*/\- F ■ V 
X^li:ft5lfti/'J3> (SiN) «6 1 £200nmJ|Ei#a #CJC:®#<BUV 

{C>f- hgP^SgPil^SaJi^ (SiN/a-Si) fe«> JCg-ffc 2/ U 3 >JB 6 

i ^7^1/77^ • s/u n>!5 o &^M*trxf-s. #C(C, V-J*«5c7, KU 
fc(H6 (a)). 



[0 0 7 8] 



2 3 
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, ^-h«f«k:*2Jtti»**tt5 ifcbr»afcft«&^«bfe (06 (b) ) . 

[0 0 7 9] 

Sr^fiK-tS (0 6 (c) ) . 
[0 0 8 0] 

#ac, U>& K-^LfcjKU S/U3> (Poly-Si) 162 (^T% H 3 &tff| 

(0 6 (d) ) . 

[0 0 8 1] 

fb^MW0 (CMP) ¥fiW/KVt/'j3>l6 2§:, SftJ/'J3> 
6 lJB£T?¥Jfiftl/fc (H6 (e) ) 0 
[0 0 8 2] 

#CtC, Sft&ft&LTjtfy S/U =r>«6 2 <Z>_tas&Bft<ffcJi 6 3 Bfcfc 
163 tt&l*ttftM5 0©{R!lM©m2im^#:«JK5 1 il-^^tCg?^*. i 

miti/Vny (siN) 16 nimbS*i«^ (B6 (f)). 

[0 0 8 3] 

fcK, gft^ii3> (SiN) *6 i &#gfc#>f;i/T?Bfc£Lfc (me (g) ) . 

[0 0 8 4] 

©tftft&Elh^SAU T (Ir0 2 ) 16 4 * -ST^OOnmAMtat Lfc. #C 

IC, S BT9lfl|«^JV6 5 $rXhf>H- h^felC «fc o T300nmff^Lfe. «fcJC, 
Sg2 2gt*#Ji£&£&:£ (Pt) 16 6 ZXAy$-mT*200n*mMmisr=. (0 6 
(h) ) . 

[0 0 8 5] 

#ClC iim^U yy7 7-fglt K7>fi>yf>^SIt*e^ (Pt) I66i: 



ffi|iE#2 002-3010661 
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SBT5S^«^JS6 5i:A'J7 (Ir0 2 ) M 6 4 ^ ^JlR^tCX >y ^ > ^ L T, 
hB[5?:#^-r^^2^«^M6 h!Sil*^M5 4 fc&^tS (HI 

6 (i) ) . 

[0 0 8 6] 

TiDXbt^lfc (06 (j) ) . 
[0 0 8 7] 

*mm-*z> 0 zammaBmiz. ^3^4^70, 7 icdmipj-tsm 

^SSritSfiHf »3Xtfl4ta#7 0, 7 i ©#ftr*-*4M»c 

t±»2Jfi»#S»0;7 2#gatt&*lTV*.5. !3Ml4itft7 0, 7 1 

©±gPlC*,|^C<ijie^M^^SnTV%-5 0 l3Wf4iSft7 0, 71CD^ 

\ft-*z>Mmmo> } w%!>jk'& j t<Dm mv>±M\z\% j m 1 ^£«tts 7 3 *i_ao 

igfltstiTv^s. fcDfficDHi ^c^v^Tfi^b7t||l|^^g©^ffii:|l^#©§|5^•^c 

[0 0 8 8] 

#CiC, BI8 (a) 73rM08 (h) &#IIT, l4©Hi®f i©f 

»ttaa«* : f'©jH3t*asS:jttqB'r*. as (a) ~ (h) tc^-riiitt^^x®© 

[0 0 8 9] 

mi/'J3> (SiN) g|8 1 £*ta£i±fco 7£fCiIS(Z> U V ^ 9 7 ftlfif K 

7>fi*yf>ysi-eiftJ/'J3> (siN) 18 ^vy^Mmzzm 



2 5 
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&AU HiltW^mstfc #ctc, ^^>^;i/fl^2a^coy-x 
«c7, KU>f >««8±©Bfc-fbJK8 0 (HF) Miri^lt (08 ( 

a) ) „ 

[0 0 9 0] 

#ClC, K-^Stlfcr^-W/^r* • S/U ziy (a - S i ) M 8 2 Sr^ffiCVDT* 
, aflSS/U3>K8 1 «fc*J%J?<*g«tS-frfcffelC, ffc^^fegWIg (CMP) TOft 

^-er^i/^r* • 5/u n>jf8 2 feSflss/u =i»^8 1 $.x*¥-m.it ht^ m 

8 (b) ) . 

[0 0 9 1 ] 

«fctc, mtisVny (SiN) 18 Uii^;i/t*iSlt, m77^« 
S/U 3>Jg8 2©^ft*SWM&^«IHias&7g/£Lfc (0 8 (c) ) 0 
[0 0 9 2] 

7=EJl/77^ • S/U 3>18 2<Z)Mfa^£MM<A^®©fflM:#I.3S : &fi : 

i8 0Hoi (HF) ^T'iitt, ^iftlSlfflft^^MP^IffiUt ( 
H8 (d) ) „ 

[0 0 9 3] 

j&zfttc.mzjkx$m±mm&i 0, 71 ®^fni-r^tiM©iHita_h{c^2m#:^ 

I72t, ^3^Lt>*^4#«#:7 0, 7 1 ©±®0>l!!!ta_tlCBfKtlBS 8 3 £ fegftflfc 
fbS-eRfflOn«^«Lfe (0 8 (e) ) . 
[0 0 9 4] 

#CtC, »l#«#f 7 3i:fe5'J>S:K-^Lfe!KUi/U3> (Poly-Si) Jg 
8 4 £^j±CVD&T% 0 3 SlXSW> 4 7 0 , 7 1 tf)#ftl*-6«fig©MHC 

RIIitS/t'JT (Ir0 2 ) M8S1kXAvZ-mV2Q0nmmMmist~ a 

S B TMM8 6 &Xtf>ZT- h&K: «fc oT300nmffi§;8t Lfc. fclC, jg 2 



2 6 
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m 4 mfcM£&z>&& (pt) is 7 #-mx°2oonmmmmistc ms (f 

) ) o 

[0 0 9 5] 

fctC, «ff(!D'jyy77-ftt*i: K5>fX«yf>^fte^ (Pt) Jf8 7£ 
S B T3S^*#cM8 6 tA'J T (Ir0 2 ) 18 5 £/KU U 3>jf8 4 fcJ^lCX 
>yf>^bt, *2#«<*M6 i:!ft»«fltM5 fc^urjf 8 5 i:^i#«^ii7 
3i:Mt5 (EI8 (g) ) . 

[0 0 9 6] 

4mmft7 l }clt§3>^ h^-;i/S:M(tt, r;^-^A!I8 9 &7§M£ 
LTjnXLT^Lfc (08 (h) ) „ 
[0 0 9 7] 

M0CVD(Metal Organic Chemical Vapor Deposition :' ^H^Mft^^tfBJESS), LS 
MCD (Liquid Source Misted Chemical Deposition : ft^f&S) £ £ /\° y # 
- mX * tC «T|g T?& S . 
[0 0 9 8] 

±7&Lfrmi&^ls&4<DMffi<DJ&mXi*i/Vziy (Si) ¥##SS&/BV*fc 
SOI (Silicon On Insulator) S4£T* =fe l!!*at{C . * <D$£M<D1&MZm 

9{c^i- 0 H9jc^-m5©^j6©^jiit?«, sois^9 o z^mfamm&ttv 

icMv^Tfey, r©li9 0it i/'jn> (si) S«9 i±jc, aaa^Sfbl 

9 2^|9:^e>tlTVAT, JKMSSSfcTglSl/TV^. -eLt«i*Mif[:l9 2± 
tC, J/ij3> (Si) ^##:CJ:S^-V>^;i/fIJUc9 3 V-X*I*i!c 9 4 K 
u-f>««9 5 7b^^Stirv>So f©i©i«liHi lC;l3V*Tffil5!0&^l © 

o 
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[0 0 9 9] 

±mL&mimm<D&m mi) > mz&mm&mm (03) , mzv>nm<D 

mm (0 5) , ^4©^WI (0 7) , £J:tf#^<Z>£i6©Jg«l (0 9) (C 

fcvM:^ 0 1 .0 tc^-tn 6 o&MgcDTgjHoatic. §^ii < e^jS5±©ii2#m^ 
mi 0 o<z)®a^®it#i5offitj:y%/h$<^s ! fc9{cMbT, mfm« 

< U ffl*ffl9tCTaP©MIS«l3i©^|«rIS«tS:^:S<'r«3i: 

© -v a # ji CpiiMi suss <d t mmm <d * v /\° v % 0 & 

f&mmmACiajjv^vysftt (Cj/ (Cj + c F ) ) 

[0 10 0] 

H 7 ®Hi©fl 

0 0WU^-M«110 (011 (a) XttHll (b) CjjVT) _hT* 
IhUBl 1 (c) (Dfg2#«&Jg 1 1 2{C^-r„ iCDJ:^K:*^lt««l 

1 i±izm2mmfom i 1 2 wma&mmww-*. 

[0101] 

&,±7&^rc.mi7b^m7<Dmm<Dmmx*itmii^^mi otz^-r&oizma, 
m4mmfc(D±mtfmimm{bm<D±m£m-'mziz®.m-r2>i)\ riz&m^r 

t^fctf, 0150 (a), (b) (c) {Cj*f <fc "5 lCj£ 3 , fg4#«#CD_t 

[0 10 2] 

^*2|fi|»fr|»ffl|©jtt»att|fc'f|SS/U3> (Si0 2 ) SiN (fiftS/'j3> 

K) , SiON (S&gffcS/V 3>JR) , Si0 2 -SiN (ON^ : Oxide-Nitride) , Si0 2 



ffiSE4f 2 0 0 2 -3 
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— SiN— Si0 2 (ONOBI : Oxide— Nitri de- Oxide) , TagOgJR, SrTiOgjgt Ti0 2 K, 



(Ba,Sr) TiOgJK, AlgOg, Zr0 2> HfOg, Y^, Ce0 2 , CeZrOg, YSZ (WM£4 V V 
[0 10 3] 

$<b{C, ±IS©m6©^«ITj*^fe3fiSI*f*:»tiS BT^JC, PbTiOg, PbZr 
x Ti l-x°3^ Pb Y La l-Y Zr X Ti l-X°3 % Bi 4 Ti 3°12 > SrNb0 7> pb 5 Ge 3°n & * lKSr 2 Ta x Nb 



[0104] 

aMIM^-v/tJ/^cO^^S^fiCj^Av^U >^Jt (Cj/ (Cj + Cp) ) 
[0 10 5] 

a 



[mi] 



2 9 
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[B9 2 (a) ] 

X@£j*f $t®EI 0 
[0 2 (b) ] 

X3S£^-T$t®EIo 
[1212(c)] 

xg&mtwrSH. 

[H2 (d) ] 
[H2,(e) ] 
[02 (f ) 3 
[02 (g) ] 

ei i jc^^*'»w©* i a&m<nmi&<D¥m#*n%®.umm?-<DMmjjm<D 

[02 (h) ] 

EI 1 {C^^HIHJICDH 1 ©^fficD^JRO^^fflSttiBIIS^CDSSit^S© 
X3S£^f»r®EIo 
[H2 (i) ] 

EI l \ZB-t*&m<Dm 1 ©**©^«i©^##^»»ttlB«*^<0583t#i*© 
Xg£^i|-#T®0 o 
[02 ( j ) ] 



3 0 
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[03] 

o 

[04 (a) ] 

[04 (b) ] . 
[04 (c) ] 
[04 (d) ] 

0 3 K&t*am<Dn 2 ©^©^©^^ff mm^&m&Ji&n 

[04 (e) ] 

xefc^-THrffiB. 
[04 (f ) ] 

[04 (g) ] 

[04 (h) ] 
Xg&a*-rWrSEI. 

3 1 ffi£E#2 0 0 2 -3 
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[05] 

a 

[06 (a) ] 
[06 (b) ] 

[06 (c) ] 
me U) ] 

[06 (e) ] 
[06 (f) ] 

0 5 izm-tmswom 3 (DmM<DmM<D¥Mfo^Mm&mmm*<Dm&*&(D 

[06 (g) ] 

0 5 izxk-t^mmom 3 ®^sg(Z)^ffi©^#^»i§'ffifa'ii^©$git^^© 

X^^r^f M0C 
[06 (h) ] 

0 5 \z^^m<Dm 3 <DmMo)Mn<D¥m<fr^nftmmm*(DW&jjm<z> 
x^$:^-rm®0c 

[06 (i) ] 

0 5 iz^rmsmom 3 (Dmmoymmo^m^mm^mmm^^m^mo) 

3 2 ffil£#2 0 0 2 -3 
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[06 (j) ] 
[0 7 J 

o 

[08(a)] 
[0 8 (b) ] 
[0 8 (c) ] 

x^^^-rm®0 o 

[08 (d) ] 

[0 8 (e) ] 

[0 8 (f) ] 

[08 (g) ] 

[08 (h) ] 



ffi§E#2 0 0 2 -3 
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[09] 

a 

[01 0] 

o 

[011 (a) ] 
[011 (b) ] 

[011(c)] 

«©^CD^$:^tl^ti^-r^®0o 
[012 (a) ] 

jc J; S mfm I sfli3i £ j$ o ^#«s^if 5§'ffifH'»*^o 0. 

[012(b)] 
[012 (c) ] 

^nmiz^^Fmsmm^^^m^mnmmm^'(Dm'^m a 

[01 2 (d) ] 

&3fc&ffifc «t e mfmi s«it & #o ^m^m mmmm^-<D±^ % n r=. ¥® 0 

□ 

[013] 

02 (i) iz^*m%<»mi<Dmm<DmM<D¥mft^mftmmm*<7) (c 



mn#2 0 0 2 - 3 0 
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ggHll4 (h) £.<DM&Z7jk'?!®>\£mo 
[014] 

02 (i) izB?*Rw<Dmi<DmM<D&M<D¥mfa*Mftmmm?'V> (c 
min +c mis ) ^c ms tm2mmi^mm(Dmm (t) hnm&^-tmwmo 

[015 (a) ] 



15(b)] 
[015(c)] 





i 




2 




3 


% i mm^m 


4 


% i 


5 




6 




7 




8 




9 


^3#m 


1 0 




1 1 
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[02 (c) ] 

20 




— 1 



2 
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[02 (h) ] 




[02 (i) ] 




3 
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[H2 ( j ) ] 





2 



4 



2002-3010661 




5 
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3 4 

. [H4 (f ) ] 
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7 
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[06 (b) ] 




[0 6 (d) ] 




2002-3010661 




6 (g) ] 

50 51 63 




^62 
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me (h) ] 




me (i) ] 




2 3 
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[MQ ( j ) ] 




1 1 



flJSE# 2002-3010661 



#2 0 0 1 
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[0 8 (b) ] 




J "1 



1 2 ffi$E# 2002-3010661 




1. 



13 a}t#2 0 0 2 - 3 0 1 0 6 6 1 
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[08 (h) ] 




1 4 
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[Ell 1 (c) ] 



110 



112 




7 -H 



12 (a) ] 




Ir/IKVPoly-Si (M) 



v— X 




BO 



1 6 



miiE#2 



I * 
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[HI 2 (c) ] 



mimnw (m) 
mn& (f) 

(M) 




v— x 



^y-KIMM* (I) 

(S) 



[01 2 (d) ] 




MFMIS*f£ 



2002-3010661 



> H 
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[013] 




■ ■ ■ ■ ■ n 1 1 1 1 — I I i i i ii 

0.001 0.01 0.1 

tCum] 



1 8 
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mmm 

mm] 

[MM] MFMIS«56©^#^#»ttK1t«*JCfev^T, *^yiz;i/®^£* 

(3) , mimmfam u> , (5) , jk^mzmm^m (6 

4ifc3g3#S# (9) £|g4#m#; (1 0) fe^-fe, f|3#«ft; (9) &tfSI4 
(1 0) SHl#m#JS (4) h!2|gi#ig (1 1) £^LT*ff*l 

[SttH] 0 1 
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